Rapid development, a widening regional gap, and growing concentration of activities have characterized the Chinese economy since the economic reforms in the late 1970s. This paper examines the spatial disparities of the economic concentration in different stages of development from a geographic approach in the case of China. The paper aims at offering empirical support on (i) how concentrated the economic activities are; (ii) what factors determine the economic concentration; and (iii) whether this concentration differs in the coastal and inland regions. The results show that the high-tech industries are concentrated highly in the coastal provinces. The limited diffusion of the labor intensive activities within the coastal region does not significantly modify the major trend of the location and specialization of the industries in the inland region, and does not contribute to narrowing the regional disparities.
INTRODUCTION
The Chinese economy has grown rapidly since the reforms in 1978 at the expense of a widening development gap between the coastal and inland regions (see for example, Chen and Fleisher, 1996; Kanbur and Zhang, 1999; Lee, 2000; Kim and Knaap, 2001; Hu, 2002; Wu, 2002; Luo, 2003) . 1 Built on the advantageous geographic positions, the gradual open-door policies have contributed to the rapid take-off of the coastal provinces (Gao, 2004; Fu, 2004; Zhang, 2001; Jones, Li and Owen, 2003; Fujita and Hu, 2001; Wen, 2004) . For example, in 2003, 25 years after the reforms, the coastal provinces had around 85% of total Foreign Direct Investment (FDI), and more than 90% of total foreign trade of China. 2 We argue that the selective policy inclination and the gradual extension of the open-door policies biased growth in favor of the coastal areas beyond the natural advantages this region already had (Léon, 1998; Démurger, 2001; Luo, 2001) .
Many empirical studies and theoretical models have tried to retrace the trajectories of urban concentration during the major stages of development (see for example, Williamson, 1965; Wheaton and Shishido, 1981; Mac Kellar and Vining, 1985; Henderson, 2000) . To our knowledge, few studies examine the spatial disparities and the polarization/dispersion forces at the different stages of development in China. In the context of developing countries, three great stages are worthy of consideration: the 1 st stage, pre-industrial, which is characterized by a low income per capita and a weak urban concentration; the 2 nd stage, where the economic take-off and the industrialization process push the urban concentration and the polarization of activities; the 3 rd stage, where, with a concentration of the technological industries and a diffusion of the labor intensive industries, the widening of the regional inequalities and the concentration of activities in urban areas decelerate and then decrease when the GDP per capita approaches the threshold level of $5000 (constant 1985) . 3 China is a good candidate for a country case study that examines the spatial disparities of economic concentration in different stages of development using a geographic approach. On the one hand, openness may reinforce polarization, which characterizes the 2 nd stage of development; while on the other hand, the progressive transition of the coastal region to the 3 rd stage may lead to a relative diffusion of the labor intensive activities.
This paper presents an early attempt to offer empirical support on (i) how concentrated the economic activities are in China; (ii) what factors determine the economic concentration, and (iii) whether the concentration differs in the coastal and inland regions. We test two hypotheses in different stages of development with regard to both China as a country and the coastal provinces as a region: first, whether the openness has reinforced a polarization process that characterized the 1 In general, according to the criterion of geographic position, we classify Chinese provinces into three categories: coastal, central, and west. According to the regional classification of the "Statistics of China's Fixed Assets and Investment 1950-1985 ," the coastal region includes Liaoning, Hebei, Beijing, Tianjin, Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, Hainan; the central region includes Heilongjiang, Jilin, Nei Mongol, Shanxi, Henan, Anhui, Hubei, Hunan, Jiangxi; the western region includes Guangxi, Shaanxi, Gansu, Ningxia, Qinghai, Xinjiang, Chongqing, Sichuan, Yunnan, Guizhou, Xizang. The central region and the western region are considered as the inland regions. See annex 1 for more details. 2 Data source: China Statistical Yearbook, 2004. 3 See . 2 nd stage of development; second, whether the progressive transition to the 3 rd stage -the specialization in high-tech industries -of the costal region leads to a diffusion of the labor intensive activities to the inland provinces. We study whether the labor intensive industries move inland from the coast when looking at the country as a whole; and we study whether these industries move within the region when looking at the coastal region alone. Of course, the economic concentration may depend on a number of factors. The study presented here is subject to data constraints. The objective of this analysis is to provide a first step in understanding the complexities of the spatial disparities of economic concentration in different stages of development in a broader context.
The study is structured as follows: In section 2, we study the polarized development in China, and describe how the gradual open-door policies and the inflow of FDI have led to a strong concentration of the activities and an upgrade of the production structure in the coastal provinces. In section 3, we empirically examine the determination of the geographic concentration of different industries using panel data at the provincial level of the period 1988-97. The conclusions are presented in section 4.
POLARIZED DEVELOPMENT IN CHINA

Polarization related to openness and foreign direct investment
Since the early 1980s, the government of China has gradually extended the open-door policies from the coast to the inland (see map 1). In 1980, the first Special Economic Zones (SEZ) were established in four cities (Shenzhen, Zhuhai, Shantou, and Xiamen) in the coastal provinces Guangdong and Fujian, hometowns of many oversea Chinese investors, to attract FDI. 4 In order to scale up the success to the entire coastal region, the open-door policies were further extended to 14 coastal cities in 1984, to the Delta of Yangtze, the Delta of the Pearl River, and the Delta of Minnan in 1985, and to Hainan in 1988. After the coastal region took-off in the 1980s, the open-door policies were gradually extended to the inland region in the 1990s.
Thanks to special fiscal status and privileges, the coastal region developed into a huge export-oriented workshop. Jones, Li and Owen (2003) study the growth of 200 Chinese cities, and show that the SEZs and the open coastal cities grew at 5.5 and 3 percentage points, respectively, faster than the national average. In 1999, the GDP of the SEZs reached 44.2 billion dollars, which was about 15 times higher than the level achieved before these zones were established in the late 1970s. The exports of the SEZs reached 36 billion dollars, which reflected more than 20% of the total of the entire China. 5 China became a key actor of the international trade thanks to the rapid integration of its coastal region to the world economy since the 1980s (Golub, 1999) . In the early 2000s, China became the fourth largest economic power in international trade with a world export market share of 6.1% (Conférence des Nations Unies sur le Commerce et le Développement , World Investment Report, 2002) .
Map 1: Spatial Gradualism of the open-door policies in China
The development of the export sectors and the inflow of the FDI contribute to a rapid growth of the coastal provinces (see Fujita and Hu, 2001) . The manufacturing industries have become increasingly concentrated since the economic reforms (Wen, 2004) . In the 1990s, the coastal region developed much faster than the western region -the average annual growth rate of real GDP per capita of the former was around 11%, while that of the latter was less than 8% (see table 1 ). However, the rapid growth of the coastal region has not had the expected positive spillover impacts on the Western provinces, and the regional disparities increased (Chai, 1996) . Kanbur and Zhang (1999) argue that the urbanrural inequality, a major component of the total inequality in China, tends to stay unchanged; while the coastal-inland inequality significantly increases. 6 Luo (2003) reaches similar conclusions by decomposing the Theil index (see graph 2). The regional development gap widened thereof -the coastal region emerged as the economic center, while the inland region lagged behind as the periphery.
Graph 1: The GDP per capita of the coastal and inland regions (1978-1999)
Source : Luo (2003) .
The foreign owned export-oriented assembly firms rapidly developed in the coastal region. 7 For example, in 2001, at the national level, 31.3% of the total industrial production was carried out by multinational firms. However, this national average masks the overwhelming inequalities at the provincial level: 2.4% in Xinjiang, 58% in Tianjin, 61% in Guangdong, and 65% in Fujian (Amiti and Javorcik, 2004) . The distribution of foreign firms is also highly unequal across sectors: in some technology-intensive sectors, such as photocopier, computer, communication equipments or integrated circuits, more than threequarters of the total industrial production is carried out by the foreign enterprises. The inequalities are more significant if we look at the numbers of the new foreign firms established recently in different provinces: in 2001, Guangdong and Zhejiang each hosted around 600 new foreign firms, while not one of the central or western provinces received more than 40 new foreign projects (Amiti and Javorcik, 2004) . Being aware of such regional inequalities, the central government tried to canalize the foreign investments to the inland region in the late 1990s. However, the success was limited.
Resources continue to concentrate and the agglomeration effects cumulate. The international openness accentuates the economic concentration in the coastal region (Zhang, 2001) . Between 1993 and 2002, the exports of the coastal region increased from 78.8% to 91.5% at the expense of the inland region (although the absolute volume of export of the inland region noticeably increased) (Fu, 2004) . In 2002, more than 60% of the exports of China concentrated in the Delta of the Pearl River and the Delta of Yangtze. 8 The export-oriented firms, even those that produce labor-intensive standardized manufacturing products, concentrate near the large ports rather than moving to the inland areas. As argued by Léon (1998), the development in China is polarized in the coastal region. The infrastructure investment has not kept pace with the demand, which hinders the spillover of the economic development to the entire territory. The difference in the cumulative regional growth results in the widening of the intra-national disparities.
Graph 2: The regional inequalities in China
(Coastal vs. inland regions)
Source : Luo (2003) . The value of the Theil index is equal to zero if the distribution (here, the distribution of real GDP per capita) is uniform; it is equal to 1 if the distribution is extremely unequal.
Polarization related to the process of industrialization
Many theoretical and empirical works have tried to retrace the evolution of the regional inequalities and the trajectories of urban concentration, which characterize the major stages of development.
The empirical studies by Williamson (1965) , Wheaton and Shishido (1981) , Hansen (1990) , Mac Kellar and Vining (1995) , Ades and Glaeser (1995) , Moomaw and Shatter (1996) , Henderson (2000) , and Henderson, Shalizi and Venables (2001) , focus on the degree of urban concentration in the process of development, and suggest that, beyond the threshold of income per capita of US$5000 (the so-called "rule of $5000" by Kellar and Vining (1995) ), the urban concentration in a country tends to decelerate or reduce. 9 argue that three major stages of development can be used to characterize the developing countries: the 1 st stage, pre-industrial, where the per capita income and the urban concentration are weak; the 2 nd stage, where the industrial process leads to the development and the polarization of the labor intensive activities; and the 3 rd stage, where, with the concentration of the technological industries and the diffusion of the labor intensive activities, the widening of the regional disparities slows down and then decreases when the GDP per capita reaches the threshold of $5000 (constant 1985) . 9 The critical threshold of $5000 (1985) , beyond which the urban de-concentration appears, corresponds to the GDP per capita of $2000 (1970) , as suggested by Wheaton and Shishido (1981) . 1980 1983 1986 1989 1992 1995 1998 inter-regional intra-regional
In this regard, various models of the new geographic economics show the major forces of polarization and urban-regional dispersion of activities in the three stages of development from different angles: 1). the center/periphery model (Krugman, 1991a and 1991b) and its extensions, which take the agglomeration and the dynamism of the endogenous growth into account (see the literature review in Catin and Ghio, 2000) and examine the different stages of development (Catin and Ghio, 1999, 2004) ; 2). the multi-regional models of industrial agglomeration Thisse, 2001 and ; 3). the model of urban economic geography applied to the developing countries (Krugman and Livas Elizondo, 1996) and its extensions (Ghio and Van Huffel, 1999; Van Huffel, 2001, 2002; Alonso-Villar, 2001) ; and 4). the "historical" typology (Duranton, 1997 and 1999) , etc.
The strong polarization, combined with the reduction of transport costs and the increase of productivities (resulted from the internal and external economy of scale), characterizes the 2 nd stage of development -urbanization and industrialization. From the economic history of today's developed countries, we can find numbers of examples of regional urban concentration of activities in the period of pre-industrialization -the establishment of the American "industrial belt" in the second half of the 19 th century (Krugman, 1991a; 1991b) , the increase of the disparities between the eastern and western regions in France in the 19 th century and the early 20 th century , etc. The urban concentration is even more unbalanced in the developing countries in the current world (Puga, 1998) We can consider that all of China is characterized by the 2 nd stage of development, with a GDP per capita of around $4020 (adjusted by the Purchasing Power Parity) in 2001, which corresponds to about $2500 (constant 1985) . In parallel, China witnessed a growing polarization of the economic activities. Different cumulative process tends to lead to the centre/periphery pattern of development and widens the spatial disparities in favor of the coastal provinces. FDI concentrates in the coastal region. The inter-regional diffusion of growth is limited, and the western region lags behind (Brun, Combes and Renard, 2002; Catin and Van Huffel, 2004a; Cheng and Kwan, 2000) .
Polarization of high-tech activities and diffusion of labor intensive activities
In general, during the 3 rd stage of development, the urban regional inequalities continue to increase but at a lower speed. On the one hand, the economy of agglomeration in the more developed urban regions encourages the concentration of the high-tech industries (Catin, 1995) . On the other hand, the centrifugal forces become apparent and progressively attenuate the initial spatial polarizations, so that the peripheral regions begin to attract the footloose labor intensive industries, which are sensitive to factor costs. 10
In China, the coastal provinces are more or less at the 3 rd stage: it is particularly clear for Shanghai (with a GDP per capita 6 times the national average in 1999), Beijing and Tianjin (more than 2.5 times the national average), Jiangsu, Zhejiang and Guangdong (between 1.5 and 2 times the national average). During the period of 1990-2000, the textile exports of the coastal region decreased from 32% to 26% (compared to their total exports), and that of the electric and electronic materials increased from 11% to 33%, although the latter were mainly assembly activities. Through import diversification, the increasing openness also leads to an upgrade of the production structure. In 1999, 69% of the imports in China were intermediate products, which enabled China to have a greater variety and a better combination of inputs. With an average high-tech content of 15% 11 , the imports greatly encourage the transfer of technology and the modernization in China (Lemoine and Ünal-Kesenci, 2002) .
The giant scale of the Chinese market is becoming increasingly attractive to foreign investors. FDI increased in the Delta of Yangtze, a region with good access to the domestic market, from 25% of the total in 1996 to 35% in 2002. 12 In particular, the FDI strongly contributed to an acceleration of the specialization. In 1999, more than two-thirds of the assembly trade in high-tech industries was carried out by the subsidiaries of foreign firms (Lemoine and Ünal-Kesenci, 2002) . The FDI in the Research & Development (R&D) activities, which did not exist until 1986, has grown rapidly. However, the FDI in R&D activities is still limited (in 2002, R&D activities was around 0.5% of the total foreign investments), its distribution is highly unequal across provinces. Cheung and Lin (2004) show that there exists a positive and significant relation between the amount of FDI and the number of patents registered by domestic firms, although most of these patents are minor innovations. Using a sample of the large and medium enterprises in the electronic and textile sectors, Hu and Jefferson (2002) show that the productivity of the firms with foreign participation is higher. If, in the short-run, the competition from the foreign firms may reduce the productivity of the domestic firms; in the long-run, by contrast, it will benefit those domestic firms that survive.
For example, in Shenzhen, with an annual growth rate of 50%, the production of the high-tech sector reached 46% of total industrial production in 2002 (compared to 11% in 1991) . This city has hence become a principal technology pole in China, and it has attracted the investments from many large world-class high-tech companies, such as IBM, Compaq, Sanyo, Olympus (Marti, 2003) . In the Delta of Yangtze, the zone of Pudong hosts 87 R&D centers and 303 high-tech enterprises (information and communication technologies, biotechnologies), of which the production represents 42.6% of its regional GDP. In China, the regional specializations change with the deepening of the openness and the participation in international division of labor. Brun, Combes and Renard (2002) show that, thanks to the open-door policies and the advantageous geographic positions, firms located in the coastal provinces benefit from a larger economy of scale. The economy of urbanization (externality of the type of Jacobs) strengthens the concentration of activities. A sector grows faster when it benefits from a diversified local environment (Batisse, 2002) . Naughton (2002) and Kraay (2002) show that the gap of competitiveness in manufacturing can explain most of the difference of regional growth in China: the increase in productivity is one of the major reasons that leads to the rapid growth of the South-East provinces;
while the inefficiency of the aging heavy industries results in the relative decline of the Northern provinces.
THE SPATIAL CONCENTRATION OF TECHNOLOGY AND LABOR INTENSIVE INDUSTRIES: A TEST WITH PANEL DATA
Statistics
The strong overall industrial growth in China masks overwhelming differences at the sectorial level. The Chinese industrial economic statistical yearbooks classify the industries in 30 groups 13 . We divide these 30 industries into 2 large categories: 4 high-tech industries (electronic and telecommunications equipment manufacturing; instruments, meters and other measuring equipment manufacturing; medical and pharmaceutical products; and electric equipment and machinery manufacturing) as category A, and the other 26 industries as category B. Among the 26 industries of category B, we further divide them into two subcategories: 9 industries as category C "primary materials, energy and foodstuffs", and the other 17 industries as category D "labor intensive industries". 14 We measure the importance of a category of industry in time t , noted as where j stands for the provinces, i the industries, t the year, cate the category, and va the value-added of the industry.
Our results show that the high-tech industries grew more rapidly than the labor intensive industries. In 1988, the value added of the industries of category A represented only 12% of the total value-added, while it increased to 16% in 1997. To a large extent, the growth of the industries of category B is pulled up by that of the industries of category C -the value-added of the industries of category C was 24% of the entire category B in 1988, and 38% in 1997. In contrast, the valueadded of the industries of category D was more than two-thirds of that of all the industries in 1988, but only about a half in 1997.
The relative decline of the labor intensive industries and the rapid growth of the high-tech industries imply an upgrade of the production structure in China. However, this upgrade is not equally distributed across the entire territory. The ratio of the value-added of the high-tech industries to that of all the industries was around 8% in the inland provinces throughout the whole period of 1988-1997, while such ratio increased from 13% to 18% in the coastal provinces.
Following Wen (2004) and Amiti and Wen (2001) , we measure the degree of geographic concentration of an industry by calculating its Gini coefficient as follows: If the industry i is equally distributed among all provinces, i G is equal to zero; if the industry i is concentrated in only one province, the value of i G approaches 1. In other words, the higher the value of i G , the more concentrated the industry i .
As the primary material industries and the non-manufactured industries are highly dependent on factor endowments, these are the most geographically concentrated (table 2) . For example, the industries of "petroleum and natural gas extraction" and "ferrous metals mining and preparation" are the least dispersed. By contrast, the industries of category D, except some specific products, are most equally distributed. However, table 3 shows that industries are less concentrated in the coastal provinces, which are at the 3 rd stage of development, than in the entire territory. In the coastal region, the high-tech industries are not highly concentrated -the value of the Gini coefficient was 0.25 and 0.29 in 1988 and 1997 respectively. The concentration of the industries "electronic and telecommunications equipment manufacturing" and "medical and pharmaceutical products" increased, but that of the industries "instruments, meters and other measuring equipment manufacturing" and "electric equipment and machinery manufacturing" slightly decreased. At the national level, the concentration of the non high-tech industries increased (Gini of category B increased from 0.40 to 0.44); in the coastal region, it stayed at 0.34. Some industries, such as the "timber processing, bamboo, cane, palm bibber and straw products" and the "chemical material and products manufacturing" became much less concentrated in the coastal region.
In the following sections, we will empirically study whether the relative concentration of the high-tech industries in the coastal provinces results in a relocation of some labor intensive activities to the provinces that are at a lower stage of development.
Description of the variables
We will study the determinants of the concentration of different industries at the national level and at the regional level (coastal / inland). We measure the relative concentration of industry i ( i =1…30) in province j ( j =1…30) in time t ( t =1988….1994, 1997) by an indicator of specialization, noted as In a relative sense, the more specialized a province j is in the industry i in time t , the higher is the value of this indicator. We examine the impacts of the FDI, the level of the economic development, the dynamism of the neighbor regions, and the population growth on this specialization.
To capture the effects of the FDI on the concentration of the industries, we introduce the indicator "openness ", noted as t j FDIOVER , , which is measured by the ratio of the FDI to the GDP of the province j in time t in logarithmic form. 15 If we follow the hypotheses that the Chinese provinces are at different stages of development, we may expect that, the development level of one province may condition the types of industries it hosts. To capture the role of the stage of development, we introduce a variable "initial development level", noted as 1 , − t j yt , measured by the real GDP per capita of province j in time 1 − t in logarithmic form.
The location choice of firms does not only depend on conditions of the hosting province, but also those of the neighboring provinces. For example, a firm may choose to establish in Zhejiang in order to have good access to the market of Shanghai. A province surrounded by dynamic neighbors may be more attractive to some industries. To measure the influence that one province may receive from its partners, in other words, the growth spillover effects that the immediate neighbor 16 have on the performance of the province in question, we construct our indicator "neighbor performance", noted as t i GAW , , which is defined as the weighted average of the growth rate of the neighbor provinces. 17 15 Because the information of the FDI by sector in each province of the period in question is not available, we have to use the total volume of FDI without distinguishing the hosting sectors. 16 For the sake of simplicity, we limit the "neighbors" as the provinces that share common borders, and do not take into account the linkages through inland waterway. See Poncet (2003) and Amiti and Javorcik (2004) for discussions on the strong border effect among the Chinese provinces. And see, for example, Evenett and Keller (1998), Bergstrand (1985) , and Deardorff (1995) y , stands for the real GDP per capita of the neighbor province q in time t , and i m the number of the neighbor province of i . In our case, i m is an integer between 2 and 8. 18 The value of t i GAW , is conditioned by the growth rate of the neighbor provinces q , t q ga , . The influence of the growth rate of each neighbor province q is conditioned by its economic size relative to all the i m provinces surrounding province i .
In order to control for the effects of the labor supply, we introduce the variable t j GPOP, , which measures the population growth of the province j in time t .
Hence, for each industry i , we estimate separately the following model in panel with fixed effects using the data of 1988-1997 at the provincial level: 19
We will study the geographic concentration of activities and the change in location of the non high-tech industries at the national level in section 3.3; and at the regional level in section 3.4.
Geographic concentration of activities at the national level
Our econometric results are mixed. They suggest that the geographic concentration of activities differs across industries. For the sake of readability, we only present the determination of the concentration of some representative industries: two high-tech industries that are the most concentrated ("electronic and telecommunications equipment manufacturing" and "instruments, meters and other measuring equipment manufacturing"), one less concentrated labor intensive industry ("chemical material and products manufacturing"), and one relatively concentrated industry that is based on natural comparative advantages ("timber processing, bamboo, cane, palm bibber and straw products") 20. Table 4 shows that openess plays a positive role in the concentration of the labor intensive industry "chemical material and products manufacturing" and the primary material industry "timber processing, bamboo, cane, palm bibber and straw products". 21 However, it plays a negative role in the high-tech industries "electronic and telecommunications equipment manufacturing" and "instruments, meters and other measuring equipment manufacturing". In the case of China, FDI 18 For example, Shanghai has only 2 neighbors (Zhejiang and Jiangsu); while, Sichuan has 8 neighbors (Gansu, Qinghai, Xizang, Yunnan, Guizhou, Hunan, Hubei, and Shaanxi) . 19 The results presented in the paper are based on fixed-effect estimations. The estimations of the two-step GMM with two year-lagged dependent variables as IV matrix do not suggest the superiority of the GMM over the fixed-effects estimations. 20 Not each independent variable plays a significant role in the determination of the concentration of all industries. In addition, some industries only concentrate in a very limited number of provinces, for example, tobacco in Yunnan. We exclude these from our analysis. The results of the estimations of the 30 industries at the national level and at the regional level are available upon request. 21 The role of openness is significant in the former but insignificant in the latter. is associated with a concentration of the labor-intensive industries. This corresponds to the fact that in the late 1980s and early 1990s most FDI came from the Asian economies (in particular, Hong Kong), and was largely directed towards export processing industries in the sectors that China had revealed comparative advantages (The World Bank, 2001) .
The results show that the high-tech industries and the labor intensive industries concentrate in the provinces with different characteristics. The initial development level ( 1 , − t j yt ) and the growth of the neighbor provinces ( t i GAW , ) play a significantly negative role on the concentration of the chemical industry. It suggests that chemical firms tend to agglomerate in the provinces that are relatively less developed and surrounded by less dynamic neighbors. The concentration of the industry "timber processing, bamboo, cane, palm bibber and straw products" is negatively associated with the initial development level 1 , − t j yt , which shows that the less developed provinces are more attractive to the natural resource-intensive industries, other things being equal. By contrast, the roles of openness, the initial development and the growth of the neighbor provinces are completely different in the determination of the concentration of the two high-tech industries "electronic and telecommunications equipment manufacturing" and "instruments, meters and other measuring equipment manufacturing" from that of the two non high-tech industries. These activities tend to concentrate in the rich provinces with a relatively low FDI to GDP ratio and surrounded by dynamic neighbors. 22 0.0748 0.0974 0.1088 0.038 Note: t-students are in parentheses. * significant at 10 percent; ** significant at 5 percent; *** significant at 1 percent.
Geographic concentration of activities at the regional level
Given the difference in the stages of development between the coastal region and the inland region, we estimate the determination of the concentration of each category of industries at the regional level (coastal/inland). Table 5 shows the sharp contrast in the determination of the concentration of the four representative industries in the coastal and inland regions. The role of openness is mixed. The results offer no support that large FDI inflow encourages the concentration of high-tech industries, which corresponds to the reality of the limited foreign investments in R&D in China. In the period of our study, most multinational firms were specialized in labor intensive activities. FDI did encourage the concentration of the non high-tech industries in the coastal provinces.
The relatively developed coastal provinces seem to be attractive to the two high-tech industries. However, an inland province with a relative high level of initial development is not attractive to these high-tech industries. It implies a strong tendency that the high-tech industries concentrate in the coastal poles. As to the non high-tech industries (chemical and bamboo), in the inland regions, the geographic concentration is independent of the level of development and most of the other variables listed above. By contrast, in the coastal region, provinces with a relatively low development level seem more attractive to the labor intensive industries. We argue that the diffusion of the labor intensive industries is limited within the coastal region. To some extent, the role of the variable GAW echoes that of the GDP per capita in the location choice of the activities. As table 5 shows, the role of GAW differs: in the coastal region, the electronic industry tends to concentrate in the provinces with dynamic neighbors; while the chemical industry tends to concentrate in the provinces with less dynamic neighbors. It suggests that, hightech industries tend to concentrate in the provinces that are more developed and surrounded by dynamic neighbors.
In addition, the concentration of the high-tech industries in the coastal provinces may be associated with the growing supply of the active population.
Policy suggestions
The limited diffusion of the labor intensive activities within the coastal region confirms the general principle of the bell curve of the spatial inequality for a country at the 2 nd stage of development. It is also resulted from the policies of the Chinese government after the reforms. Catin and Van Huffel (2004) argue that the persistence of the numerous institutional constraints is one major factor that limits geographic diffusion of the activities. In particular, the inter-regional mobility of goods and services is relatively low. The residence registration system (Hukou) 23 seriously limits migration. The industrialization in the coastal region, to some extent, is fueled by the inflow of the labor from rural areas to urban areas. A recent study of the World Bank estimates the large potential gains from a greater labor market integration -using 2001 as a baseline, with a mere 1% labor relocation from rural areas to urban areas, the overall economy will gain by 0.5%. If the share of labor outflow reaches to 5% and 10%, the GDP will grow by 2.5% and 5% respectively (The World Bank, 2005) . In addition, the gains are much higher in the western and central regions compared to the east and north-east regions. The Hukou system also results in the sub-optimal size and underagglomeration in Chinese cities. Au and Henderson (2002) suggest that 85% of the Chinese cities are undersized and 43% are significantly undersized, which leads to economic welfare loss. The pace of urbanization is very slow in the central and western provinces, which limits their potential in reaping the fruit of the rapid economic growth through the economy of scale. Appropriately alleviating the restrictions of the rural-urban mobility across regions may strongly improve economic efficiency and reduce inequality.
In addition, the sharp contrast in the importance of the public sector in the coastal and inland regions may also lead to the spatial disparities. In central and western China, more than 60% of the industrial production is carried out by public enterprises, which are often characterized by low profit, weak service, high pollution, and lack of forward/backward linkages to other industries. A large stateowned sector is often associated with low growth rates (Phillips and Shen, 2005) . The coastal regions are less dependent on the public sector, where in general, less than 20% of the total industrial production is carried out by public enterprises. It would be more effective for the authorities to focus on the fundamentals and improve the investment climates to attract private investors.
CONCLUSIONS
In 1988-1997, the spatial distribution of activities in China was conditioned by two major factors: openness and industrialization. Economic development is polarized in the coastal provinces. Some of these coastal provinces have reached the 3 rd stage of development. The empirical analysis, to some extent, confirms the famous bell curve of regional inequality that accompanies industrial development: in most of the developed coastal provinces, the proportion of hightech industries in the total economy has increased; and some labor intensive activities have begun to de-concentrate.
However, the more remarkable result is that the relative diffusion of the labor intensive activities has taken place mainly within the coastal region, from the more developed coastal provinces to the less developed coastal provinces. It does not significantly modify the major trends of the industrial location and specialization of the inland provinces. The widening regional disparities between the coastal and inland regions have become a major concern of the Chinese authorities. As indicated by Brun, Combes and Renard (2002) , because of this concern, the central government gave priority to public investment in the inland provinces (in particular, the western provinces) in its 10 th five-year plan, 2001-2005. Today's policy choice largely conditions China's future capacity for development, which would be conditioned by the growth of the vast inland market and the slowing-down of the widening regional disparities.
